Introduction
In 1990, 9% of the population of the United States were firstgeneration immigrants; by the year 2000, this had increased to more than 12% or almost 35 million people. If one also takes into consideration the children of first-generation immigrants, they make up almost 20% of the American population. In Canada, the percentage of the population that was foreign born in 2000 was 19%. Worldwide, the number of people living outside their birth country was 175 million-more than twice the number since 1970 [1] . In cities such as Miami, Los Angeles, and Toronto, Canada, almost 50% of the population is foreign born [2] .
Despite comprising a minority (albeit a significant minority) of the population of developed countries, immigrants accounted for a disproportionately large number of international air travelers. In 2002, 38% of passengers on outbound flights from the United States were immigrants [3] . Forty percent of the trips from the United Kingdom to Africa in 2000 were taken by immigrants [4••] . Overall, 25% of travelers from major European airports were immigrants returning to their country of origin [5] . When immigrants return to their home country, it is often to visit friends and relatives.
There are specific health issues that are related to immigration. On arrival in their host countries, immigrants often have high rates of infectious diseases such as tuberculosis, intestinal parasites, viral hepatitis, sexually transmitted infections (STIs), and malaria [6•] . Likewise, when immigrants travel back to their country of origin, they are at increased risk for health complications, compared with other travelers. This article focuses on several of the specific travel-related infectious disease issues associated with immigrants who return to their country of origin to visit friends and relatives (VFRs), and includes children of VFRs.
Health Risks in Those Returning to Their Country of Origin to Visit Friends and Relatives
There are few data available regarding VFRs as a specific group. One of the difficulties is that we have no standardized definition for this group. A variety of terms have been used to describe this group, including immigrants, migrants, and foreign born. Refugees and displaced persons may also be included. The children of VFRs, often born in the host country, are likely to be included in studies of VFRs. It can be difficult to compare studies because the population groups included may vary significantly depending on the definition used and on how the group was identified for study. In general, we are referring to ethnic travelers and their children who have immigrated but continue to have links with family and friends in their country of origin [7••] . However, although we have defined the group we are interested in, identifying the specific reason for travel may be a challenge. Many travelers list more than one reason for their trip and may be combining tourism with a visit to friends and relatives [5, 8] . Studies may not always capture all VFRs.
There has been a shift in immigration patterns from a predominance of European migrants to those from more tropical regions such as Asia, Africa, and Central and Latin America, and there has been a matching increase in travel An increasingly large proportion of immigrants to developed countries is arriving from less developed countries in Africa, Asia, and Latin America. When these immigrants return to their country of origin to visit friends and relatives, they are at high risk of acquiring tropical infections, compared with other travelers. Immigrants who return to their country of origin to visit friends and relatives (VFRs) are more likely to travel to rural areas for long periods of time, to consume contaminated food and beverages, and to have more prolonged, intimate contact with local populations. As a group, they are less likely to seek pretravel advice or take antimalarial chemoprophylaxis. This article discusses the increased risk of tuberculosis, malaria, foodand waterborne illnesses, hepatitis A, and HIV and other sexually transmitted infections in VFRs.
back to these areas. These shifting trends in the travel destinations of VFRs bring with them an increased risk of acquiring tropical infections [7••] .
Those who return to their country of origin to visit friends and relatives are likely to take greater risks and have increased exposures, compared to native-borne travelers from developed countries. Travel is more likely to be undertaken at the last minute in order to attend family events such as marriages or funerals or to visit ill relatives. VFRs are more likely to travel with small children or while pregnant. They are also less likely to be deterred by pre-existing medical problems [2] . Once at their destination, most VFRs stay with family. This close contact with local population increases the risk of exposure to illnesses such as tuberculosis, hepatitis A and B, and meningitis. They are more likely to be visiting rural locations where malaria is readily transmitted, eating contaminated local food and drinking unpurified water, and using local transportation. These are all factors that increase the risk of exposure to an infectious disease or other medical problem such as trauma from a motor vehicle accident.
Despite their frequency of travel, VFRs as a group are less likely to seek pretravel advice. Van Herck et al. [5] , in their survey of travelers departing from European airports, note that 52% had sought travel health advice, compared with only 31% of VFRs. A similar Canadian study of 307 VFRs departing for India showed that only 31% planned on using malaria chemoprophylaxis, less than 10% intended on using personal protective measures to prevent mosquito bites, and only 7% had been prescribed an appropriate antimalarial medication [9] .
Language and cultural barriers may prevent VFRs from seeking medical advice. Pretravel health advice is often not covered by national health services and therefore cost is often a significant barrier. VFRs may not be aware of the need for pretravel health advice or of their increased risk for infectious diseases [8] . They may believe they are immune to infectious diseases of their homeland and therefore do not require protection [4••,10] . For some viral infections such as hepatitis A and Japanese encephalitis, this belief may be correct. However, many infections, such as malaria and typhoid fever, do not confer longlasting immunity. Furthermore, over time infections such as hepatitis A may decrease locally as the standard of living improves, whereas others, such as malaria, may increase because of drug resistance and environmental changes. Their belief that they are not at risk of travel-related infectious diseases may be extended to their children, who are often born in the new host country. These children, with no previous exposure, will have no immunity to these infections and are particularly vulnerable. Some VFRs who have concerns regarding immigration status may be reluctant or have difficulty accessing the health care system.
Of those who did seek pretravel advice, a variety of sources were consulted, including travel agents, the Internet, and family and friends. When a health care professional was seen, it was usually a general practitioner (GP) [5, 9] . Unfortunately, the advice given by GPs may not always be up to date, as has been evidenced by incorrect advice regarding malaria chemoprophylaxis [10, 11] .
Although VFRs make up less than 50% of international travelers, they account for a significant proportion of illreturned travelers. The following text discusses several of the more common infections seen in VFRs for which we have reasonable data: tuberculosis, malaria, food-and waterborne illnesses, hepatitis, HIV, and other STIs. We also briefly discuss some of the possible epidemiologic implications of infections in this group of travelers.
Tuberculosis
It is estimated that more than one third of the world's population is infected with Mycobacterium tuberculosis. Immigrants have previously been identified as a high risk group for the development of symptomatic tuberculosis often within the first 5 years after immigration. One study screening immigrants in Spain found that 44% were positive for latent tuberculosis [12] . Screening of refugees arriving in Minnesota in 1997 found that 35% tested positive for latent tuberculosis. From 1992 to 1997, the overall rates of tuberculosis in the United States decreased by 26%; however, over the same period, the proportion of tuberculosis cases in immigrants increased from 27% to 39% [13] . Similar increases in tuberculosis rates have been documented in the United Kingdom, with a dramatic increase of 124% seen in black Africans and a 20% increase in immigrants from the Indian subcontinent [14] . In 2001, more than 50% of cases of active tuberculosis in the United States and in most Western European countries were in foreign-born individuals [14, 15] .
Travel to and length of time spent in regions with a high rate of tuberculosis are risks for acquisition of the infection [16] . American-born children of immigrants have been shown to have a higher risk of a positive tuberculosis skin test result if they had traveled to an endemic area within the previous 12 months or if they had hosted a visitor from an endemic area [17] .
There are few preventive strategies against tuberculosis. Travelers should be aware of the risk and be cautioned to minimize exposure to individuals who have a cough. Physicians should be aware of the increased risk of tuberculosis in VFRs and screen for it assiduously in this population group. Before travel, VFRs and their children should be given a baseline tuberculin skin test. This should be repeated approximately 3 months after return from an endemic region. Any individual whose skin test result has converted to positive will require a chest radiograph. Individuals with a normal chest radiograph should be offered treatment for latent tuberculosis. If there are changes suggestive of pulmonary tuberculosis, the individual will need full multidrug treatment.
Malaria
More than 40% of the world's population is at risk for malaria. The World Health Organization (WHO) estimates that there are 300 to 500 million cases and more than 1 million deaths annually from malaria [18] . The annual number of reported cases of malaria in returning travelers is approximately 10,000, with an estimated mortality of 1% [19] . However, the actual number of cases is likely two to three times higher because not all cases are reported [20, 21] . Oceania and sub-Saharan Africa are the regions with the highest risk of acquisition of falciparum malaria; most travelers get infected in sub-Saharan Africa.
In 2002 in the United States, 1337 cases of malaria were reported, 849 of which were in civilians; 72% were acquired in Africa. The largest proportion of the cases, 45%, was seen in VFRs who had been in malaria-endemic regions [22] . A recent study published from the GeoSentinel Surveillance Network showed that VFRs were significantly more likely to present with malaria than were tourists [23] . The surveillance data from TropNetEurop shows that there were 963 cases of malaria in 2003, 831 of which were falciparum. Fifty-five percent of these cases occurred in foreign-born persons living in Europe. From 1985 to 1995, there were 77,683 total cases of malaria reported in Europe [24] . The data are cumulative with little breakdown provided regarding the background of the cases. An exception is Italy that noted an increase in imported malaria in immigrants from 14% in 1986 to 40% in 1991. This increase was attributed to an increase in the number of African immigrants and a consequent increase in the number of trips back to visit their country of origin [25] .
A review of pediatric patients seen in London between 1996 and 2001 identified 211 cases. Eighty-two percent (173 cases) were seen in children living in the United Kingdom who had traveled to a malaria-endemic country. All of the children were ethnic minorities; 123 were of black African descent. All were traveling in order to visit family in their parents' country of origin. The remaining 18% of malaria cases were seen in children visiting the United Kingdom from malarial regions. Malaria chemoprophylaxis was being taken by 42% of the children traveling to endemic areas. Of this group, only 15% were taking a recommended regimen [10] . A retrospective analysis of children hospitalized for malaria in Toronto, Canada identified 72 children, of whom 31 were VFRs and 34 were immigrants. All of the children who met the WHO criteria for severe falciparum malaria were VFRs or immigrants. Fifty-eight percent of the children had received pretravel antimalarial advice, but only 16% were actually taking recommended regimens [26] .
Those who return to their country of origin to visit friends and relatives often travel during the Northern Hemisphere's summer months, which coincide with the rainy season in West Africa and with the monsoon season in the Indian subcontinent. These are seasons of high malaria transmission. VFRs are more likely to be traveling to rural areas and to be staying for long periods of time. They commonly believe they are immune to malaria [4••, 10, 27] . This is a belief that extends to their children, regardless of where they were born. Although individuals living in endemic zones can develop a partial immunity, this is not an immunity that persists for life. Ongoing immunity is dependent on regular re-exposure to malaria. Immigrants who are living in nonmalarial regions will lose their immunity and are at high risk of developing symptomatic malaria when traveling "home." Children of immigrants who are born in their host country have no immunity to malaria and are highly vulnerable to infection.
As discussed earlier, VFRs often do not seek pretravel advice. When advice is sought, it is more likely to be from a GP who may not be up to date on pretravel recommendations. VFRs often seek physicians from their own ethnic background who may share the belief that they do not require malaria chemoprophylaxis [28] . Cost may be an impediment to taking antimalarials. In some cases, VFRs may decide to purchase drugs once they have arrived at their destination. Drugs purchased in developing countries may be substandard. Some preparations of chloroquine tested in Nigeria and Thailand were found to contain no active ingredient [29] .
There is clear evidence that VFRs are at high risk of developing malaria, and there is also evidence showing that, as a group, they are less likely to use malaria chemoprophylaxis. There are few data available regarding the use of barrier precautions and chemical insecticides by VFRs. However, the information available is not encouraging. In the Canadian airport study by dos Santos et al. [9] , less than 10% of travelers planned to use any method to minimize the risk of a mosquito bite. A French study reviewed the antimalarial methods used by 88 children admitted to hospital with malaria. They reported almost two thirds used bednets, but only 15% showed good compliance. Only 38% of the bednets were impregnated with insecticide [30] .
Bacaner et al. [4••] recently published recommendations for provision of pretravel advice to VFRs, including disseminating information about travel medicine services in ethnic media, offering travel medicine service in the primary care clinics frequented by immigrants, and using medically trained, cross-cultural interpreters. Travel agencies could also be targeted as a place for provision of information. Pamphlets in various languages could be made available to travelers to high-risk malaria regions. Given the increased use of the Internet for making travel arrangements, links on some of the more popular webbooking sites to government-approved travel information sites might be another strategy for increasing awareness among travelers.
Food-and Waterborne Illnesses
The most common illness to affect travelers to developing countries is traveler's diarrhea (TD). Attack rates from 20% to 66% have been described [31] . These usually occur during the first 2 weeks of stay. TD tends to be a selflimited disease lasting 1 to 4 days. Fecal contamination of food and drinks is the cause of most cases, with enterotoxigenic Escherichia coli being the most commonly identified pathogen. There are few data specifically regarding uncomplicated TD in VFRs. However, there are good data available regarding typhoid fever, which is also spread by fecal contamination of food or drink. It is reasonable to assume that rates of infection similar to those seen with typhoid fever would be seen with other gastrointestinal pathogens because the risk factors for transmission are the same. A recent review of typhoid fever in the United States examined all laboratory-confirmed cases of acute Salmonella enterica subtype typhi from 1994 to 1999. Recent travel was reported in 74% of cases, with only 4% having received prior vaccination. Fifty-three percent of the travelassociated cases were in foreign-born individuals; 80% of those who reported a reason for their travel were VFRs [32••] . A prior review of reported cases of typhoid fever in the United States from 1985 to 1994 found that 77% were in VFRs [33] . A study of typhoid cases in northwest England found that all of the typhoid cases examined over a 2-year period were travel-related [34] . Overall, most cases of typhoid fever in travelers were acquired in the Indian subcontinent, including Pakistan, India, and Bangladesh, with reported rates ranging from 37% to 91% [7••,35] .
The advice "boil it, cook it, peel it, or forget it" has proven impossible for most travelers to adhere to as they succumb to temptations such as generous buffets, fresh salads, and ice cold drinks [31, 36] . These recommendations may be even more difficult for VFRs to follow because they are likely to be house guests with less control over what foods they are served. There are a variety of traditional foods that carry particular risks, such as unpasteurized soft cheeses (queso fresco) in Latin America or raw fish (ceviche in Latin America; sushi in Asia), which should be avoided. It may be more valuable to emphasize prevention measures such as frequent hand washing, the use of hand-sanitizing solutions, and boiling of drinking water. VFRs who are traveling with young children should be routinely provided with instructions for home-made oral rehydration solution. Immunization against typhoid fever should be considered for VFRs, particularly those traveling to the Indian subcontinent.
Hepatitis A
Hepatitis A is one of the most common vaccine-preventable travel-related infections [37] . It is transmitted through fecal contamination of food and beverages and usually causes a self-limited illness. However, in those aged older than 50 years, it has a mortality rate of 2.7%. Hepatitis A is the cause of approximately 50% of cases of acute hepatitis in North America. Five percent to 20% of cases have travel identified as a risk. In a study examining cases of hepatitis A in the United Kingdom, Behrens [7••] and Behrens et al. [38] found that ethnic travelers were eight times more likely to acquire hepatitis A than were other travelers. Children aged younger than 15 years had the highest risk. An autumn increase in reported rates of hepatitis A was noted in the Netherlands, initially in children of Turkish and Moroccan descent who acquired their infection while traveling over the summer. A second peak was then noted in cases acquired in the Netherlands, presumably from secondary transmission [7••,39] . A recent study examining rates of hepatitis A from 1998 to 2000 in Hispanic children living along the US-Mexico border determined that travel to Mexico was associated with acquisition of infection [40] .
Previously, immigrants born in hepatitis A-endemic countries who emigrated after the age of 20 years almost certainly had an acquired immunity. A study of 129 VFRs attending a pretravel clinic in Boston found that 95% were immune [41] . A prevalence study undertaken in the Netherlands showed an overall seroprevalence rate of 33.8%, with those of Turkish or Moroccan descent having more than 90% seropositivity [42] . However, the epidemiology of hepatitis A is changing. As socioeconomic standards improve in developing countries, the rates of hepatitis A seroprevalence are decreasing. One study in Latin America showed that anywhere from 20% to 70% of youth had no immunity. In India, Das et al. [43] showed that 41% of outpatients aged between 25 and 34 years at a New Delhi clinic were susceptible to hepatitis A. Therefore, those who immigrated when they were aged younger than 10 years can no longer be considered immune. The children of VFRs born in their host country will have rates of seroprevalence similar to those seen in the general population. Such travelers should be administered the hepatitis A vaccine before departure. Vaccination will prevent disease in VFRs and also prevent dissemination of infection into the local population after their return to their host country.
HIV and Sexually Transmitted Infections
There are little published data regarding STIs in VFRs as a specific group. Most of the available data examine rates of STIs in immigrants. Data on HIV acquisition in the United Kingdom to March 2004 showed that 21,875 cases were acquired through heterosexual contact. Of these, 15,281 were acquired in Africa. The proportion of cases acquired through heterosexual contact has been increasing since 1999, and the majority of the cases were acquired overseas [44] . Fenton et al. [45] did a cross-sectional survey of 756 black Africans living in London. Travel to their home country had been undertaken by 43% of the men and 46% of the women. Forty percent of the men and 21% of the women indicated they had acquired a new sexual partner while away. Forty-two percent indicated that they had not used a condom during their last sexual intercourse. Respondents who had previous STIs and who had more than five sexual partners in the previous year were more likely to have acquired a new sexual partner while abroad. A report on an outbreak of syphilis in the United Kingdom in 2003 to 2004 identified 1775 cases. Most of the cases were in men who have sex with men. There were 370 cases in heterosexual males and 222 in women. Of these, 23% were acquired outside of the United Kingdom, with almost 50% of the cases in people from the Caribbean or Africa [46] . Overall, 14% to 25% of gonorrhea and syphilis cases diagnosed in Europe were acquired abroad. These data are for all travelers and not specific to VFRs; however, they do draw attention to the role of travelers in the local spread of STIs [31] . This raises significant public health issues that are of concern, such as the potential introduction of antibiotic-resistant strains of infections. In Asia, up to 40% of all strains of Neisseria gonorrhoeae are resistant to quinolones. These strains were initially introduced into the United States by travelers but have now become endemic in California and Hawaii [47] . In North America and Europe, there is one main subtype of HIV-1 circulating. Infections with other subtypes of HIV brought in by immigrants or travelers have been documented, which may have implications for the generation of new recombinant viruses [48] . Strategies to attempt to modify sexual behaviors in VFRs while traveling will be a challenge because they will need to focus on individual cultural groups. To date, programs to change sexual behaviors in any particular group have not been a resounding success.
Outbreaks
With increasing rates of travel and the increasing speed and ease of travel, we have seen increasing spread of infections. One important reason for monitoring the health of returning travelers is to prevent local transmission of tropical diseases. Labbe et al. [49] demonstrated that monitoring malaria in returning travelers is an effective method of monitoring drug-resistant strains. Monitoring the health of returning travelers, and especially that of a high-risk group such as VFRs, is an important public health tool in the prevention of possible outbreaks. Returning travelers may provide an early warning sign of an outbreak in another part of the world. Although not strictly VFRs, Hajj pilgrims from industrialized countries have recently been shown to be at increased risk of meningococcal infection W-135. Despite being immunized before travel, infection was transmitted to household members after return [50] . Our recent experience with severe acute respiratory syndrome demonstrated how quickly an infection can travel around the world. The index case in Toronto was a VFR of Chinese descent and had been in Hong Kong visiting family. The outcome in Toronto, as in much of the world, was the rapid and frightening spread of a novel coronavirus [51] .
Conclusions
In recent years, immigrants to developed countries have come primarily from developing countries that are endemic for a variety of tropical diseases. These immigrants often return to their countries of origin to visit friends and relatives. It has been shown that these VFRs are at increased risk of experiencing travel-related illness. The reasons for their increased risk are multifactorial-they include decreased use of pretravel medical services, decreased use of malarial chemoprophylaxis, increased travel to rural areas, increased time spent with and exposure to local populations, and increased consumption of contaminated local foods and beverages.
In order to decrease the importation of these infections, strategies need to be implemented that will specifically target this high-risk group of travelers. Access to pretravel services needs to be made convenient and inexpensive and must be offered in culturally appropriate ways in a variety of languages. Clinics and health care providers that see a large immigrant population need to be recruited for the provision of pretravel advice and for the monitoring and treatment of infections in returned travelers. This is important for the overall health of our immigrant population but also may be of critical importance in the prevention of the spread of these imported diseases in the host countries.
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